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^7]^ ^ii7]^v ^<y- ±^s] g** -g-^-^-fe *hh" -ya^<4, 

-S-71 #^M1 cfl-g-SM <"3^3*r Ji^-a- ?J -S-71 *1 2^)^* °!-§-*M -*7l Cflol^^^ ^H«l"7l 

^T 1 * 2. 

^•7] ^«-7|S+ -S-71 AHoJ -gA)£)<H ^7] ^ ^ ^^-7l?V -§•<£ I3~g-S) <>| #7] HHEl 

-y-7] ^acife ^-7) ^1 lcflojE^l- ol^^sl 7}&x] (Binary Weighted)* #.S1^ «3*H W 4 *M°\xt ^ 

4. 

^-7) 7j-P> ^■a-^-fe 
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•#7) 4°\^ 

-8-7) 4 lS-W^^W 4 ^o|.^^^-7> ^^tp^M 9\ Bfl A] E) 

3^ 6. 

#71 x] 4*Lm±n^-& w 4 2^®*\±^°\ w 4 i7R> >a-£sH ^1 ^ 

$t** 7. 

W 4 17|7> -S-tf ^71 afl 2J=€*1^7> #7| ?1^AlEl#2l ^^*}?} 4 V 7l 4 1*L«*J &<&<L3. -g^Sl 

%=?-W 9. 

*1 5<&°fl 5U°1*1. 

-«-7l Til 5HS»*liEl-t<S- -^71 4 20)01^21 HlE^ofl tfl-§-irH p7fl £*|SM, #7l 4 5H€*]ei£ 4 2^133 

a^s. ^ HlSl- ^1 3^.31*1 -?^*K=- eflolBl ^•^•SjS. 

10. 

4 sa«H-M. 
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•3-71 X] 3S«*I*5:3* <T$) Xl 3 = ^1=^4 ^-^S-sl^ ^^<y-* -3-71 *|s8*le]*al 

xl 5 SMI XH-M. 

#7] 2°. 2 1 , 2 2 , 2 3 . 2 4 ...^ n*£*\ ^2. -S^fe *fMiM T^S-. 

12. 

i*°« si°h. 

#?1 *df?-# ^-g-'&7| *HHW. 

#71 $±SH 41*13414 #7l ^<U- XW?] A>oloI) g^sW #71 XI 17RV *«& <8--£-3fe XI i£iffl*liE) 4. 

#71 C-H6lEl^3> #7l M«^»H W X] l7l*lr*fl €-^rSlfe XI 2S«*1^3*K 

#7} Ji#^^-ir f^*>7l fl* *J*H34. 

#71 *fl lS^^El^ #71 XH7| A>oH ^^S)ol #7l H#^tt* #71 3Q<*\7]2. ^ * B^S t 1 

3)^* 13. 

xi 12**11 si*w. 

#71 4^3] ^^-at-a- -8-71 5}-rfc7l- ^ttf *|j£a 4 3. sfe €^ ^<ysi-Xl ^33.. 

3^*14. 

XI 1*«H1 floW, 

#71 i^'^fe #7) ^1 27m ^-°V ^-g-S]^ 2}°l£ SW-^I S^l^El-1 ^-Ul*Hr *\}o}t] ^-§-$5.. 

3?* 15. 

XI 14*oll fl°W.. 

# 7) ifl^^ 27flsl 5.44*&6|* ^alsj-t^ #71 27HS1 sflal^fe S.ti^ n 14 TflojE rgefls 3*r3fe ^1 °1 ^ 
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St** 16. 
* 1**1 5U<>H, 

*H£. t}^s\ 4=|HH BlWiEit i**M. £*H-2.5. A J-§^ 31*1^-5. -?-S-*V7l fl* efl 

^(flE)** C] ?Hl«H£ Clio] El ?*J|£. 

St 1 * 17. 

$7] 

q 7] ^p = ^ ^^oi) -g-^SH ^ leflo|3 ^ ^ ej*l# 3£^-*Kr ^ji-^ 

#7) 4i«<8 ajAl^M) 13M3 ?{ ^ 2«H«»1E1* *teH*l *fl W A^-^s. 

•& am 3 

St 1 * 18. 
St 1 -* 19. 

D-7] £<3 2»*H *f| lCqofE) ^ ^ 2C)10lElfil ^^t* **<M^ rl7.ll 6}^S.Z1 "d^7l g Cjacl 

St 1 * 20. 

A> 7 i ^>^#s. ^HlA* ^71 ^o^dl-s *fl<H4!3:# -g-^*>7i 
^•7) tW^ges! tfMej^l- *5^7l 3£ *VM-£) ?*s|3.* «M3 t 1 *- 1 ?-* t^H: 

q-sl claclsl-; 

^7| *1| lc-llolEl-1- ?J 7% 24MiM*€- ^^71 flfc 3*1+^: 
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Tti^^i <y-i-g- ^^71 41* #* 
#?l $ 13H31- «]-e-*W #7l aia^tt* f> <H^ *H-^ #7] dH£l#:3:sL -id^sl-71 41* ^<H£ *4 

#7) £3&1 3*4] tfl*«M ^^=1^- SL^tf £ #7] »| °|-§-SH #71 *M*l4]JLaj 3* ^l°1S}7l 

tf 7 l ^Jg7]g * #71 ^1 l?)*}* TflS)* ^ 27l?> ** #7l ^tfSW #71 #71 Sj-dbS. ^S>7l 

21. 

*)1 20#<>)1 5fl°H. 

#7) c)^«-«»l-tfSn ^*7l2l- #7) Aflfl* #°l°fl -a*lS]<H #7) A 17RV * ^-¥-7l^> ^-frS} 0 ! #7l 

#^l-#7l &flfl+s.*l*«r7l fl**U£.«*|i3*|-, 

#71 A lH€^^^#7l AHcfl 3^3-^ A 3 ^l*rfe*1 t# 3BLA1#S1. 

*fl 21*0)1 5a°H, 

#71 nl^cife #7] ^| lc)lolEl# cl^l^^ 7>^*] (Binary Weighted)-!- «^*<>1 #7l -fl#s>fe. -fi- 

71 *# 5*] #*1. 

22%^] XI °H. 
#71 *of dW-fe 

7)^3 <y 4 ^| i^fi] -g-"&*H #71 «|a^*«* ^#*}7l 41* 4^r3 **Mtf#*K 

#71 * l#$)-§-#7l A°]7]S.^t}7] 41**1} 2»1^«-^«1*^- -fr 71 t#£*l#Al. 

3^24. ' 

*fl 23**H SI 

#71 ^SM^lfe 

#71 ^ lH^^l^E^ #71 *i| 1«JS| A>ol2l i*°H ^^74-7> P 7l)Sl ?] 3fl E] 

#71 ?l3l|AlEl§ Z^^l CfB*-C}.7l-Stf #7) *1) 2^ 4°H ^^Ife 2 S 
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#7l XI 2cfl6lEl# X| 2H^^)^Eil:S. -^S}*? #7] XI 2H€*1^3«-*1- H^jSLS. iHslfe- *fl 5M$*1 

25. 

all 24%H] 54 

26. 

XI 251M 

•8-7] X] 17]# -8-71 XI 2S ^x]^el7l- S-a-^H #7] ^sD^ell-sl ^7] 3i tfAS 4133 

St 1 * 27. 

24^1] sa<H^i. 

^•7] *ll sfl*J^el#-gr -#71 XI 2cfloiei^ ulS.^ tfl-§-*><^ P 7fl <$7] X] 5m?!^^# *W* X) 231°W 

AJS. tf* -8-71 XI 3E^7lA^ tS . 4*1 ^«|. 

28. 

XI 27-&°l] Si<X^i. 

-8-71 *1 3S^x)^e1=- •§> "l"2l ^^fe XI 3H3J*liEl7} >87l -a.- J 8^ < a-i: "8" 7 1 ^ailAlEll-^ cf€- 

W* 29. 

X] 24-§-°fl StM^i, 

-8-7) tHXWiH^ 2 °, 2 i. 2 2 . 2 3 . 2 4 ...4 °l3!<r 7^*1 qHS. *7l 3.*)%*}. 

30. 
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^o]s. *>q-sl 2)]^iEll- -g#*8 <*3^*t-^ <5M efl^S ??«}7l *}t!r 4=)SS 31 

t\ ^H|tVfe -3-7] a<M#*i. 
*fl 30*j-°fl 5rt*H. 

^7) Hfl^l^-fe 

^7] >g#% *'tf*M ^71 7fl HM^ * 2<HWe1» -^-s^ efl^i-i- i«-*>fe -a*^ 

-^7] ^-t^ eflAi^ii *n s *n 2^<>iei» t-khith ^ i4i e i^* -y-^i q^i^-^s. 

-fi-71 

^n 1 ^ 32. 
^1 3HH Sft«W. 

33. 

*1] 20% v °fl 5U°H. 

^71 -fM efolisa #^3tt ^-fr^-i- 4°\*}7) fl« 4S^1^E^. 
711 33*^°H 9X°\*). 



- 8 - 



*7l**1 10-2007-0015828 



^1 *| lS^xl^Els) afl 2*d^4 a o v 7 | ^|4e^|ae^ 7i]o|E^=AVc>loil 3^5^^ 2 ^HlM*? a l*Hr*7l * 



3 W 35. 

#7] ^1 lS^^^E-]^ ^ 2^^ ^7] A 4J= <3*l^El^ 7l)^)H^^ A>o)oJ| x\] 2?l3lMEl-I- «Hr -S-71 £ 

*sl-M**|. 



3^36. 

^7} *H 45=31*1^21 ^ 2*1^4 ^7] *7] cf°U= A>olo)l ^#S]^ Aj. 7l Q% ^6\^±?\ <fl "3-^5.5] 

3., 3. 7l?> -S--?} 3fl 6£€*l&ei* Oj ?Ul«}fe -fi-71 i-M^-Al. 

«■ tt'g* «M«1 ^^ S sq. el* ol-g-3- S.a1*J-*H 441 ^ 3<y$ «Stf* ^ «H 

* $ d]oiE] ^^s.^ °i* °i-g-<& -fr7i ^014. 

«|e. *^<a«<Cathode RayTube)^ tt=S*l ^7fl*r ^*|* ^ Xife a*l**l*«>l >«*SU 

aA)^AlS.fe °J[*2 £Al^S| (Liquid Crystal Display), ^7fl^ 3.-M (Field Emission Display), #4^r H-*]^ 
(Plasma Display Panel) ^ -fM S.A] #31 (Organic Light Emitting Display) §■ 6 1 Si 4. 

A* SAl^l ^'-S-71 iAl^^j^ ^7.>sq- jfl*V«* 3*W &4!*rfe *7l -^(Organic 

Light Emitting Diode)* <>1*«W i*l«r*. ^Sr. -fM £* ™V# 7^)4 

£ 1-fr ^71 3.^^)W M-Ef^lfe 

£ 1* ^Zi}^ ^2fls] +7] tf* JEAl^*lfe ^R1-I:(S1 vfl^) Sn) ^ 61^*031 Dm)4 2}-^ 
«(40)* a^-SfW ^^^-(30)Sr. ^AV^*(S1 vfl^l Sn)* T^r?) * WKlO)*. *a*l^*i*(Dl Ml ^1 Dm)* 
^#s>7l fl« cflolE| ^^(20)4. ^AK^^(IO) 53 <W3 ^^(20)* ^<H*M fl« El-ojoj ^<H^.(50)* ^«1* 

4. 
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4o]<j) Afl<HJf(50)fe *1+s-¥-b} -^-g-siif ^7l^^#o)) c fl°13 ^aflo^JKDCS) SJ ^■■T^JflM-i'S. 

(SCS)1- 4^«c)-. eWJ *I<>W5(»<4H cflo)^ ^*^<H-ai(DCS)fe- «0°l3 •=i l *JK20)a ¥93 JL, 

f-afl<H a13l(SCS)£t ^\ +¥+110)2. *5«nf. aejjl. eH°J XH-?-(50)fe ^s)*r * °1 EKData)* 4 

°lt1 ^**(20>3. 

^aj. ^»( 10 )fe 4oi>3 a(o)j?.(50)a^ ^a> T*JM«H-y£(scs» t**xW4!£(scs>* 

MIX Dra)£ 

SM^OOfe s)^-S.-?-El a)) 1#«(ELVDD) S a)| 2^-*l(ELVSS)-Sr ^^r. XI 1*1^ 

(ELVDD) 5 *ll 2^€(ELVSS)* 4MHK40) ^\^S.<^ tfl-S-SM X| l^^(ELVDD)5-^--¥-El 

cfol5.= (HAls]^ t4| 2^-S(ELVSS).9.S. * afe XH^-CLS.*! tflc]E^5lo)| cfl-§-S]fe *! 

ojj^ ^-^#(40) zf^H i^-slfe S^^JiBl-lrSl §-^^1^ ^ SiX- ©l-f-S. (electron mobility)^ ^aHl 

#ty±r fl£2l <3tf* iaism €-X13°l $a4. ^#(40) «**| 

S}-£-t(40W i^s]^ Sj-i^iM <H fAS.^ ^£ «r SflAM", °l^-££l «*Rr SLaj-s)*] £ 

^4. °ws.s\ +#^71 S'titr 2*1* * Xlfe 4M A^jqji 

u*eH. «■ JH*«*l*fl£*J <u^* S.Ai^-^5ii£^ ^- HloiE-] ^siS^oll- al-g-Sr-fM SAW 

4^^. ^*>7) fl«H, * ttSsM 1^-S- s\^-s.^ k(kfe t-1-°1^)h| eo] ^ idioi^s. o)-g-eH p 

EflAl^-Sl-. <\W>7l fl« ^"V ^"a-^K all l^olEi# ol^>^ ^-7] ^2:^°)-=: # 

±3,^1] ?i^ r l ^^fe ^<HH *>v4sl ^-Pr A Ja-¥-^, «*7l i^s) aif r o)| cfl^H ^^fe 3i-»^ti- ^ -5M 

afl 2 01 °1 El* <>l*«|-el ^7l cflo] EjAlisl ^^St* aflo^s)-7) fl* ^oj- ^]o]7}^, ^7] ^%7\Q ^ <#7] 

ail 17l?_V# aflfil^ ^11 2717V -8-71 ^-a-^ 0 ! afl<H^ ^ -tf7l 2?-diS. ^*>7l ^^V ^<^£. *>i+sl ^ 

^^■¥•5 i^]o|El all^tb^. 

*}%qt\7\], *&7\ t\^-0\^=L ^7]S^ Aj-71 i^l^-f A>a] ofl -^^Sl'H afl i7m f> <a-f-7l?i *<L> ^-grSlol 

Aj-7) c-DolEl*JSL^^7) i^^^-S. al^-5>7l ^^-all 1 ■ ^ ^ Sf, 4 v 7l afl lSg^A^ ^ 7 1 a*1^4 4 4 H 

5)^. ^)) i^s^g ^ul^t)-. 4V 7 1 cjaclfe >S-7l all °l^l=r^ 7r^*l (Binary Weighted)* 

^71 ^] 2«H«1E1* aiiaj^cV. ^7] #n r 7l^^i^4 afl 1^^ aj ^7] Tfl^ai^^r -H^«r7] 

^ ^oJ-T^^J.]-, Aj-7] Xj 13^* -^71 a|1> a)H7lS. ^^7l ^ afl 2U)3i|« ^1^^. A> 7 1 4°]7)^ 

afl lSflXI^^ a>71 XI l«l^A>o)fil s}olofl <a^-^7> 3^rS|*r P 7flSl W ^^1^*^*1 

CJ-^^SI- tf 7 | ^fl 2»l3l Aj-Ofofl ?j^£)^ XI 2e^^l^E^4, -^-7] ^BflAlEil- Cr-B^ 1 *^ ^7l Tijfl- ^3. 

j^. AVolofl >a-7l X) 2=^X^1-4 cf-g.£7d^ ^^=lfe afl SS^l^ElS^-. -*7j XI 2S«^1^E1# zj- 

^4 ^aj ^oj-^j A)-o|ol| ^^sjcj XI 3H ^7.1^611-4 •^'a^: 5.^.2.51 3 X] 4S«^l^# s r, afl 2^1 
o|E|-a Aj-7) ^fl 2H€^I^El#S. •g-g-SH ^71 XI 2SSEXi^#4 ^°Jt!- £aj^^.5. ^ajslfe 7fl 5S€^l^^-i:^- 

«1$4. 

-g: "i^Sl afl 2^<a^- ^Aj.AHs._ cflolEiaH§ * 4 v^- ^<XAi#4 ^^l^fe 4^1" £«-*Vfe Sfi-¥"4; 

^71 ^AHi#3. ^5>aj O.S. *-3-«W, -^71 XH-a-ts. afl<HAj^l- ^x>2j o.S **^7l 41^V ^ 
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4 4*44; 47l ^oi&t^^-s ^^7] sv4<q ifloiE] 4*33* 7>4* ^wei **** 

4*144 ^7] cH)^Ei 4*S}3 44* s]^. S ^-El *-3-Sl* k(k* XQ lt||o]E|* °1*4<^ p ( p i=. 4<S^) 

u)ss] afl 2Hl°lel* ^s}.^ ^"Hs. «Vx4^ t^5LDl4; ^71 ^ 1^o]e11- % *)1 2HME1** 44471 34 eJ]A144: 
*^si 7fl2:44*-8- ^^7] 34 44 ^444: 4?1 4 icfloi^i- oj^-sv^ 4?I ?4|2:44* * ^± 443 

4§" 4?1 cflo)E}^S -5d^&M 34 443 ClXll-©V^Sn ««7li!f; ^7}^VS] *|) 171 ?V *4 47l 4^3 

*&1 ^3 ^-fM- *^4* *H-E 43.4 3.3. 4ja*4: ^>7l ±^s\ ^^.ofl tfl**H 'J^slfe 3.444 ^ -^7) J* 
2HMel* 3**H 47] 3M3a1;§:3 344* *l°147l 3$ ^<HE 443 €4 *)1<H7]4: 4?1 4^34 * 4?1 *| 

171^-i- ^34 *fl 234 *4 4>1 #443 *1134 ^334** Aj-?) ^il -^^*>7l 34 *13£ S^o] ±Sft 

344 43 44 **14*1# *1*44. 

• 4tf4*MI. 43 C]^l^-0>^S.n £434 43 ^3^* 4J333 43 * 17)1} * ^434 *4 1d-*33 

47] 313343-* ^71 #443 34 *| 1^3^34, #7] XI IS €3 ^3 4 43 ^33*4 AfoJ ofl 3* 

3* *8 133* 3 4344. 43 3^3* 43 ^1 1H)o)e)1. c.}^^ 7V**1 (Binary Weighted)* 4^4 £343 
47] afl 2 3 3 3 * ^48 44- 

34, * 4^3 44* 34*4°lW *43 33* 7>^1 7\7\ * 4<3* *347l) ^A]^- ^ 3434 43 « 

^£2 33 £ i2* 4243 44)3 4*3 4>S 4*4 44- 

£ 2* * 4^3 4!3«HH 3$ *3 ^ i-M^Al-ft M-4Mlfe 2.^014. 

5E 25 -g- t^fil -gAHlol] -S-7) SAl^^fe- ^a}a}*(S1 ^fl^l Sn), ^l)^<d#(El vflx] En) ^ 

3Wel-t!#(Dl m^l Dm)4 ^^^fe 4=rS) ^-il-(140)-S- *i^(130)4. ^>^J#(S1 vfl^l Sn) ^ ** ^fl 

«H-tiS-(El vHtlI En)* ^^-*f7| fl« ^^-(110)4, c1H&|4j#(Dl vH^l Dm)* -?-^e]-7l ^f^^- 
(120)4, ni*JKll0) ?{ cflolel ?-S-¥<120)* ^<H47l fl« ^<>m *M+(150)» ^«R>4. 

4^(130)^ ^A>-til-(Sl ifl^l Sn). ^l'H<d*(El ^^1 En) « «l°l^Ai^(Dl vfl^ Dm)o1) ^*><^ 

4^^(140)* ?a)«4. 44i*(140)* a]^-s.^ ?t\ l^^(ELVDD), A 2^#(ELVSS) ^ 7l§^^(Vref) 

* •??1>fe4. 7l§33KVref)-a- 44i*(140) 44* 7)§^i^(Vref)4 *9 l^€(ELVDD)Sl 4St* =>1*4<^ 
^1] 1^€(ELVDD)21 ^^41- a. A J-44. ^E]3i, 4^*(140) 44* ciM^a!:^] tfl*4 <s l ^ l^€(ELVDD)AS.-¥- 

3 *7l tf^ 4«>lAs(oj£Ai)# ^*4°^ A 2€€(ELVSS)£.s *#«4. °1# 4H*H, 4^*(140) 4 

4* £ 3 E* S 54 ^€ T SU4. £ 3 BEfe £ 5«fl -EA]^ ^(140)^ ^|t.V ^-2:* ^47]S 44- 

4°l D o' 3fl«H Jf(i50)t ^^-sJf-Ei #7l<i!£*«D tH*4^ ^]o]b1 ^-§-^o1ajj:(dcs) ^a> ^^o^^i 

(SCS)* -a^44. 4°1 , S fO^Jf (150)^4 ^-^4 ?-*^Ha]s(dcs)* >fl°lEl ^-*-¥-(l20)s. ^av 
^*^HAjj:(scS)fe ^a> ^^.(110)3. *^44. ^el^. 4»1 , 9 ^<H-¥-(150)fe s]^S.+b| *#s1fe ^ itH«>lE) 
(Datal)» 3MEi ?*^(120)S ^^44- 

^f f?^(110)fe ^a} -7-*^|<HAii(scS)€- ?-g-4fe4. ^4 ^•f-^ll'HAjJKscS)* ^-g-4* -^4 ^^(llO)^ ^ 

4-a«Sl vfl^l Sn)S.^A>Aji* £7.}2\°_5L ?^44. ^13)2, ^A)-^^o1^^(SCS)S *^4* ^a} T^*JKH0) 

44 *fW4*(El vH^l En)3 44 ^<H4J:# ^44. ^7)4, ^ ^)<^4^fe- 27114 ^aki^ 

s]£s- -^#^4. °1* ^4°^, 44 ^l<H4^s) ** #4 ^4 -M^44 

^* J f(120)^4 o l D o 1 50)3.4 El tfl o) ^ 4*^°14x(DCS)l- ^^4^4. t 1 *^1 < H aJx(DCS) 

* *^4* slMEl 4*4(120)* «fl<>1^43:S A S-^4^. ^-^4 31©13-i!ji-*: ^l<»iei4S(Dl Ml^l Dm)a *^44. 
°47l4 ^o)^\ 4*4(120)* 14^714(1H)* A 1714 *4 c-)1o]e14*(D1 vflx] Dm)s ii^s] ^44 *44^. l=r 
^714(1H)* A 17l?i* ^iJ14 ^1] 2714 *4 HM^^-cdi ^] Dm)S. i^sl *#44. 0 l* ^*fl. e)lo]El 
**4(120)* 44^1 c il°lel 4*^1 3.(200)* *»144. °14. «^Aj* ^4°^ ^1 2714 *4 

*(D1 Ml^l Dm)s *^-s)fe ^4* ^ol^4A4 4713 44. 

S. 3* £ 2°il £A]^ ^4,4 «a^l* 44^1* S.^ 0 ^. £3<>lM*r #2\^-& ^14^ ^1 m^M El4(Dm). ^1 n-1 

31 A n^A>Aj(Sn-l. Sn) 51 A n*4 =^H4(En)4 4^* S-AjsJ-^S 44. 

£ 3* 4^44. * 4^4 4^(140)* *7l 44 4°l^.s.(OLED), *7l 44 4°l^-S-(OLED)3 ^4* *^4^1 3 

4 4£5}3(142)* *»144. 
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4£S}S(142)fe- 1) n-l^Af^(Sn-l)(o1?i ^Ji^ "fl 11 l^^(ELVDD)^ ^°J-^4 D 

*3ifc4. °1* *)*!). *&S|SU42)te H 1 Ml*] 11 6S«*Ii3(Ml U)*l M6)4. 11 1*1 ^>-l^(Cl) 9 11 2*W 

a)l ie^^)^(Ml)Sl 1| l^Sr ^ol^<d(Dm)°11 ^^Jl, 1) 2*»^£ H l^^ND^I) 3#€4. ^^3L, H lia^l 
*MS^£ *| n ^AVAl(Sn)ol) 3 #34. °14 ^ H 15.€*1iE](Ml)fe 11 n^A}-?4 (Sn) ^V-ilS^V 
*H €-*S|<H 3H3<d(Dm)4 H l^CNDl- 3*713.2.3. 3^1*14. 

1) 2B^liE)(M2)Sl a)J ^0} eH <*d(Dm)°U ^#5)ol, 1) 2^^€r 11 4:5.^*1^(1^4)21 afl 2^^<>11 3^4. 

=LS]JL, 1) 2H «>|&6KM2)A| Tflole^q-^. afl n ^44l(SnW ^#34. °14 H 2.5. 31*1^ El (M 2) 11 n^4 A J 
(Sn)£-2. ^*}4±±7} ^€ H fi-a-S|«H.«4|»l^'5i(Dm)4 11 4S^^i6)(M4)^ 1] 2^^-g- ^713-2-S 3^)*J4. 

11 3S«*i&EKM3)al 11 1^^ 7|^«(Vre£)«>fl **fljtt. H 2#^-£ 11 liiH.(NlW 1^4- ^3^. H 3£3! 
x]±mm)3\ >H°\^^ 11 n-l^Hi(Sn-lH 3#€4. °14££.a11 3S3i*l^El(M3)*r H n-1^4-id(Sn-l)£. 
S. ^KI£4 H <2-&£l<H 7l^^i€(Vref)4 11 lJt£.(Nl)l- ^7l^ o.s 3#a1?J4. 

11 4S.^^)>iEl(M4)^ 11 l^d^-g- 11 l^CELVDDW &$$3l. 11 2^^ 1) 6 S ^x)i^(M6)2l 11 l^ofl 
4. ae)jl, D 4m€^l^^(M4)fil 7flflE^=*. ^ 2^c( N2 )oil ^£4. c,]S% 1] 4« «X|iM(M4)fe 1] 2icH. 
(N2H °j7l-s]fe ^<y-. *t A l^sB^leKCl) « 1) 2?W&KC2H cfl-frsm *L## 11 6S^1^(M6) 

si 1] l*d^3- ^-3-^4. 

11 5 = ^li:^(M5)Sl all 2^1^ 1) 2i^(N2H A l3R£ H 4S <S*l^E|(M4)£l 11 2%^<\ 3#€4. 

HBjul. 1) 5S€^l^i(M5)4 Tflol ^ n-l^Kd(Sn-l)«ll 3#€4. ^14 H 5H.^*)^El(M5)fe 11 n-1 

^4-?d(Sn-l)o.S. ^>41JL7> 4 €--&5l<H all 4S^^^El(M4)» 4°l-2-H- ^Efls. ^#^^14. 

11 6S^fi^l^EKM6)2l U 11 4H€^1^(M4) S ) H 2€^H 11 2^q-8r -fr7] 4°15.H.(0LED) 

^ oflii=^^-ofl ^#€4. 11 6S^^l^El(M6)2l 7flolE^=^ ^ n1 )^ a)HAj( En )oll ^#S4. °)4 ^ 11 

6H^i^(M6)fe 11 n^-g- lH<d(En)o.S. >U<H-4lJE7V ™fl ^-^.«4"ul, iH-tl^V -?-#Sl^ 

ifl ^-£€4. <*7\*\. A lH-{d(En)^.S. -g-^-slfe U^'tlJLfe 11 n-1^4^(Sn-l) ^ 11 n^A>Al(Sn) 

^•^•51^ ^aVa]^4 §^311 -?^€4. 44^i, D 6H^^li^(M6)^ 11 n-l^AHKSn-l) ^ ^ n^HJC5n)^i * 
4-tl5.7> ^sl<>l 11 i^iflAiE)(ci) ?J 11 2^aflAiEKC2)oll i^2l ^^-<>1 "11 €-5.=s1j1, ^ fl^l 3-9-°J| €- 

-S-S)<H 11 4S^^l^El(M4)4-fr7] 4°l^-£-(OLED)# ^7l ^ ^#^1 ?14. tb^!, 5. 3°l|^fe- ^ $ 
^4°1 S^xl^Ei-i-CMl vfl*l M6)# nli^(PMOS) 4 < a^.S.£ A 14Sa^^, * , fl-^ <:, l ^=1^ °W4. 

rial ji, 5. 3<H1 £a)^ 7l^^^(Vref)-& -B-7) ^sj- 40I _2.H(0LED)3. ^^-l- -g-^SW S*--b4. ^. 7l§^^ 

(Vref)* S^il-C 140)3. ^i^l- ^#4^1 nft^-o]] ^oj. 7< j.^ 7 ). ^-/gsl^ S>jl, o]oJ) 44 Sj.jh-&(140)Sl ^^14 
4711 ^°J-a* -fr^l* ^ 544. <H7H, 7l^^^(Vref)2l 1] 1^(ELVDD)4 ^^411 ^^S|7l4, 

ol 411 ^«^544. 

£ 4fe £ 3°H £^1^ 4^s] 44^ 4^£ol4. £ 4<$*) l^J§7l?.KlH)^ 11 17m SJ H 271^6.5. 4 

•tt^ t l -S-^4. 11 17ll> cflolElAi^(Dl ifl^l Dm)°ilfe 4i^4 ^-fKPC : Predetermined Current)7l- £.2,31, 1) 2 
7|# tflo|ElA]Ji(DS)7> ^-g-^4. -ailS, 11 17RV ^--Jlife 44:(140)iM L £| ^=-^^(200)5. ^ 

fKPCM -?^-34.(CurrentSink) nal^i, afl 27^ ^ojfe dl^E^ ^-f-^S.(200)S^-Bl 4^(140)S tflclt^S: 
(DS)7 r ^^-€4. 

E3^E4t ^-^4°1 -^44^-i- -^^4^, ^ n-l^W(Sn-l)AS ^4-il^7f ^^€4. 11 n-1^4 

-?d(Sn-l)AS. ^AfA]^7V 11 3J=«^^E|(M3) S 11 5H^^^El(M5)7> ^--S-^4. H 5S«^l^El(M5)7l 

^-€rSl"a 11 4S^^|iEl(M4)7> 4ol5.^ ^Efl^- 3#€4. H 4SSB^1^E1(M4)71- 401^.= ^Efls ^^sl^ all 2fc:E. 
(N2)°Hfe 11 l'd€(ELVDD)°U><-i 1] 4S€^l^E-1(M4)2l g-^^<a-* ^-^ ^USJt 0 ! °J?1S4. 
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Afl 3£€*l^sKM3)7> <a--£-£|<3 7l^^i€(Vref)^ 4) l£i=(Nl).£. °J7}:Q4. 0 H. 41 2?is}W e)(C2) 

3)| l^ = (Nl)s+ afl 2t=(N2)^ *H 3)-§-S}fe ^#$4. °1 3*. 7)^^«(Vref)a> *ll 1*141 (ELVDD) 3 ^ 

°J-3H •i-'a^cfji 7HSV^ 3t] 2?HAlEKC2)°1|fe 41 4S«^q&^(M4)4l S-3^°tH tfl-§-s)£r # 0 J-°1 ^£-€4. ^3 
2L. 4] lSUKELVDDW*! =£=83 ^€4^ 4] 2?1 =1M S)(C2)<H1 *H 4««*?i3(M4)sl S^tt 5? 41 

l^lSKELVDDJsl ^^J-fl- ^«a-°l -f-^ch tf*$«1<M* 4] n-l^Hl(Sn-l)AS ^H!l7} -g-^-Slfe 7l7i * 

t> 41 13 3! (ELVDD) si 44^-4 9! *fl 4«*^i^(M4)*| fi^lM 41 2?1 sJWe1(C2H ^sqji, "H nj-ej- 
41 1^€(ELVDD)^ =4= 

^ 2tS2))a1e1(C2)«>1] i^Sj.^'a-ol n^Hd(Sn)AS. ^}-$.$:7} 41 n^}-^(Sn)°.S, ^a}a1x7> 

^=1^ 41 1S€^1^^(M1) ^ *fl 2S^]^(M2)7} 4] 2£€*1^&I(M2)7> Sl-frs^ 1^7l?V£l 4 

^#(PC)7l- 5^(140)5.-^ t-0olE^( Dm )-g- *-fr*H <3H3 t 1 ** 2.(200)5. ^34- ^4)3., 
i^*) *HKPC)fc *fl 1#€ (ELVDD), 41 4E^l^El(M4) l *) 25.3E*|^E)(M2) g 3 -iKDm)-!- 3-fr*W. *)M3 
^f-S)3.(200)S 

^-^^S.(200)fe i^sj 3fKPCM -^a^S m ^3 "a.^^"«>lef fl-)* °l-§-*H *fl°l 

El<ti3i(DS)sl -il-i^ Tfl-g^sKa. ^<a-ol Tfl-M^^ cflolE^£(DS)« ^71^21 ^0 27]7> -f-91 *fl lS^^l^E] 

(Ml)* ^-frsH *l 1££(N1)S ^tt^. ^e^, 41 l*1*IW3<ClWfc cflo]^^3:(DS)^4l l€-fl(ELVDD)«1 
°H 3tf«>l ^^€4- °H. ^1 2^£(N2)fe fS^^Efli ^^sl7l Bfl§-ofl 3d 2?\n*)*\(.C2)$= °l3H 

a £ t^l^fe o]^i ^A}a}o.s ^A>A)Ji7}-^-g-£)fe 7]?> -§-<?> 30 2?14)AlEl(C2)<>ll *fl 4.1.31*1 :ii5KM4)S] ^-^^i^- 
$ 41 1# 31 (ELVDD) ^1 tfl-g-Sl-fe ^'3-* ^^^^.S.^ *0 13l-?l(ELVDD)Sl 35 41 4S^*|>i6J 

(M4)al ^-^^^-i- Jitf* <r ^.e)^, -S- H^IMfe ^aVa1s7> -i^slfe 7l?> ^-^ ^(140)°fl 

a>s)# sj-it(i40)s m-^-M, ^- ^^ofl^fe s^^iiEjsi s-^^oj-, ^l^s ^ -i-s<a f-^ ja.*^^ «<a« 

£ 5^ £ 2°fl J£^l^ cf#8il# ufEj-m^ H^olcf. £ 5fe 41 l?lsflAl61(Cl)7> 3)] 2££(N2)4- 4| l€« 

(ELVDD) <M-oW ^^l^fe 51-8: 412)*>J1^ £ 3^ ^^S. 

£ 4 ?} £ 5* -l^^-i- ^-41*1 ^'g*}^, 3{| n-l^]-Aj(Sn-l)o.S. ^a)-^]^!- 4| n-1^1- 

Ad(Sn-l)AS. ^a>aJJ:7> -g-g-sl^ 311 3H€*1^E1(M3) ^ 41 5^S3*lEl(M5)7l- 41 5!.3}7)^eKM5)7}- ^d- 

^rsl^ 41 4H€*l^EKM4)7}t}o}£.= ^^sjc}.. 3}| 4£^*|iEl(M4)7> cM££ ^fl 2££ 

(N2Wfe ^1 (ELVDD) °11 -M 41 4S«^^^(M4)^ ^r^^'y-* ^^Ito] ?j7mcf. u}-e>-*1. 41 1?1^1a1e1(c1) 
°0fe 41 4S.«*l^El(M4)sl €-^^«a-«>l) ifl-l-^fe ^-SH 

ZislJl, 3J] 3S^*l=::iEl(M3)7> ^-££1°! 7l^^(Vref)Sl #<&°] 1£=(N1)S ^7^4. 3fl 2^=0a]e) 

(C2)°0fe xfl lJtS.(Nl)^ ^ 2£H(N2)2l *H m-§-slfe ^ 6 J-ol #^€4- ^71^, ^| n -l^A>^( S n~l)^S. ^aVa13:7> 
-g-g-sl-b 7RV -g-?J- 31] ie^xI^eKMI) ^ 30 2H3!*l^El(M2)7l- ^-^£-5)71 nOS-oJ cflo|E.^5:(DS)fe sJ-i(140)S 
^^s)7) &fec}-. 

o]^, 3| n ^Hd(Sn)eLS ^)-Ajjt 7 |. ?g-£l<H ^ lS^^l iE)(Ml) ^ ^1 2S ?!7|>iEl(M2)7l- ^-^€4. 41 2^^7-1^ 
6|<M2)7> ^-&=l , a I^r5a7l7i^ 3fl 171^*^^^ ^#CPC)7> ^(140)S.^E) cqol6|<d(Dm)*^+aH ^1°1^ 
?-S-SlS.(200)S. -?^acf. ^30S, i^2l ^fl-(PC)^ ^ 1# 31 (ELVDD). 41 4a«^|&GKM4), 41 2£«*l^el(M2) U 
e||«>16|-a(Dn0* *H<>1H ^Sla(200)S. ^€4. 

tfl°lEl ^^^s.(200)fe i^si ^-f r (PC)7V -ya.€ "A f^Ssife a^ti-* °l-§-*V<^ ^1<>1e1a1^(DS)21 ^fl-y =9 
sfjl. ^d^ 0 ! »H|o|E)^i(DS)* ^7l7j£l 31) 27lt> f- 1 ?}- 41 15«*1&BKM1)# 4| l«n£(Nl)S * 

5*4. nel^, 30 l^jflAi^(ci) « ^11 2713«a1e1(C2)oO^ ^o)E|AlJ:(DS)ofl dl-§-«H ±^s] ^-a-o] ^^^t+. 

^AllS, m=>lEl-i]^(DS)7h 41 1£5.(N1)^1 ^^l 41 2£H(N2)7|- #S^£)<H ?j7l 4)-g-°H *fl 1££ 

(Nl)fil ^<U- sW^oll 31-§-£H ^1 2£S.(N2)£1 ^^?1:£ *V^€4. °1 41 2£^(N2)°«Ai *>7 0 V£]^. ^ 1 

5H3Ha]ekci) U 41 2?Ha1eKC2)3 ^*B^1 ^^^^ 
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XI 2^(N2)^ XI 15HsliAlEKCl)^fe Xl 2iL<=(N2)fll ^°Hk<^ tfl^-4°l ±^s] #<$°] °} 

7]Ai, *1] 1EJ==(N1)4 4# ^o]^Al^(DS)°fl 2}*M ^^U, °H) 44 X] l^sfl^Ei(Cl)»ll 

<Hl°13-t!:£(DSH ^^S^r. ^ejn, -S- "ti^Hfe ^(140)°i| JE^^l^^^sl f-o| ji-tfslES- 

dWiH4!3:(DS)s] a** xl-g^^M nfl^-ofl e^i^si oi-g-s. ^ -i-^<y »ttf*H sK># s^lth *r 

&4. 

3(200)7> j(jfe 2»l-*sl ^><d^)7flfi1 *B*a- gtt* 7}^*V7]S tr4. . 

E 6-fr #2:4^ & c -H°)^ ^-§-33.(200)^ 4=)=H 31*1^61^(210). -8#^ efl*l-¥-(220), -fr^ 31*1 -"M230). 3 

23(240). 44«-©V*S.:i UUWoiapDACJf-"^ #)(250). *I°W260). XI 1 4 4 -¥-(270), 3* *#*<280>, 
4t«W290) $ ^-^^-(300)5 f«lt>4. 

^16 efl xl^El^(210)^ Efo|p Q i ^1^^.(150)^^ ±± 4*=S. §3(SSC) ^ ii ^4^ *^(SSP)* -g-^fe4. 
4°]'3 ^|ojJjL(i50)SJp-Ei ±± 4=1HH #^(SSC) 5 ii ^4H ^(SSP)* ^£1 ^*|&EW210)te i 

^ 4| S e #3(SSC)£| 1^71 44 ii i4E ^^(SSP)# 4 ?) £4 ^H^S. j?l|4 W8 ^#4. 

•1* 4=1 =S ej]^liE)^-(210)fe- j?14 31*1^(2101 M14 21Qj)§ ?*144. 

323(240)^ 4°1 D J ^|<H^(i50)S.-¥-6| k(kfe 4 < S<t0«15.3 Xl m«l^<DaUl>» p(p^ 4«*)»l54 X] 2 

31°)El(Data2)3 >£444. 4714, <=l2Cl(240)fe (Binary Weighted)* Xl 23M3(Data2)f- 

44 tt*r4, 44 44^(300)0114 -«^sjfe fla^tf* fih *m» 4^«: t 5U-E4 «]H4°1 k 
ulSSl XI lsl|44(Datal)* 4*>«r*l 7>^*l-& ««44 P h JH4 Xl 2*H°13(Data2)« 48444. #4 A 

2Ci(240)fe 8*]E.s\ XI l3W4(Datal)-i- °}-%-^ 5«1>=4 Xl 2^«>l^(Data2)* <«^«:4. 

#3 Ej2c|(240)t 4$^ 314 4(220)4 44 44 41444. 4« #<H, ^ojig ^)ol4(i50)S^ 

e) ^' ltflolBKDataim^AValjai*^^ fl#«Jj efl^l^(220)^ ^ac1(240)7 r ^2] 

jI. B}ol" 0 i *H<HJfU50)3.-flM *q S ^i^oll *§-S}fe ^1 lfl] 0 lEi(Datal)7>-f-Aloi] 4«<g e||^^- 

(220)4 ^]7l|2l nl2C-l(240)7> 

aH*]JK220)fe 4=1 30*1^3 -¥-(210)3.^ ^7>^AS. ^^Slfe ^1-^^31^ -g-^«r^ ^1 1 ifl (Datal) 
H XI 2^1*1 H| (Data2)« la <^1# fl«H, efl^l^-(220)^ j7fl^ X| l^)o)Ei(Datal) 91 }m A 

2tiJ«>lEl(Data2)# ^^*>7l ^*r°l j7H3 Bfl^l(2201 ^^1 220j)# H*. ^4 ell*l(2201 ^ 

7^1 220j)fe 2. 7°11 S.*]%. »m k«lESl X) ic-WEl(Datal) ^ P h]e^ XI 2^olEl(Data2)# k+ p 

f-^ efl^l^-(230)fe #^ ^lofloll-CSOE) ^A7> <U^€ nfl «8*l-¥-(220)S-¥-^ X) l^ojEKDatal) 3? X] 2^ 

o)El(Data2)# ti«*««>V ^^«r^f. efl*]^-(230)fe d;^ #3 *HM*(SOE) <ili7> <a^« nfl *KHtJ ^ 

^€ X) la«o|EKDatal)# DAC^-(250)3 X| 2^»l^|(Data2)» XM* (260)3. °1* ^*>°^. 

^ty zn*lJf.(230)fe ) 7 fl^ ^ l c -il 0 l^(Datal) ^ j7l)^ X| 2s(ol^(Data2)fr ^^*>7l j7fl^ ^^1(2301 vfl 

^ 230j)# ^«l^-4. <^7l^. -S-<3 2fl^K2301 vfl^l 230j)fe £ 7^1 Si.*] ^ 44 k«lH2] Xl lsq«>iei(Datal) 

* ptilSfi) ^ 23101 E](Data2)-i- k+ P aleo| 3 7l3. ^€4. 

^1- ^^(280)^ 1^7]^ X] 1713 *°Jr 4\°]q&mm tfl^l Dj)* ^-fr*r<^ ^V^^H ^SiS 4^1" 

(140)jM*-e1 ^d^-(PC)# -sa«4. ^X13, ^d* *^*(280)fe 4^1-(140)^^ ^ Xlfe ^tfl : 5i^. 

^4i(140)7V.4cfi ?l££ "fl -fr7l 4°1.2-±=(0LED)3. *-3-Slo1o> « ^a.tb4. =>-^. 

^(280)^ =Jifl-7V ^ja.* =a *^S^fe rfc^Sl « e J- XI <H -¥"(260)3 «1* ^«fl, ^^(280)^- j 

7flsl -ya^-(2801 280j)l- ^P-Bl^cf. 

S»> ^*4(300)fc kH]S^ Xl HHEKDataW «fl4«r^ ^|2^^** Witt. £43,. £# ^^*(300)fe 

£ 9*11 «>i4 ^-o) ^.^sl fctf ai**(Rl xfl^l Rl)3 ^4<H 2 k 7flsl 7flS^«a-# -«^*4. =5l o J-¥-(300)°l| 

*1 7fl2^'U-§-& DAC(2501 ifl^l 250j)^-3 ^€4. 
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DAC¥(250)tt j7fls^ DACC2501 H14 250j)# t*»J11*4. DACC2501 *fl7l 250j) 44^ »«8 efl*)¥-(2301 M14 230j)S 
¥-e! XI l«fl*lEKDatal)sl u)e^o|| tH-§-sH 44 *!«iW30b)SJM Tfla^tf* * 441- 3) 

°]E1^1±(DS)S. -£^44. 

^oj. X|<W260)fe j7l!4 Xl<H7l(2601 vfl^q 260j)§ 443 ^)<H 71(2601 ^1*1 260j)fe JitfSitt. 

Xl 2^|oJel(Data2) 3 XI 3^«(VSS)# ^4-&4. <^7l4. *Q 33i*J(VSS)£- 44 3?HK300)4 <y^44S *^4fc 
^-a-ojc*. Xl 2*Q44<Data2) 3 Xl 344(VSS)-§- 34 ^1°1 7) (2601 44 26Qj)fe ^dtl-(140)<Hl a 

44 S«4^4*4 o)^E f-oj .a.^ ^ ^olE^i(DS)Sl 344-1- XM44. 

Xl iul^^-(270)fe 44 XH?-(260)°I1 44°1 44°1 XI44 *IM3-4l£CDS)» <1^JK290)S. ^-g-44. 4» 344 
Xl l»Ha|^-(270)fe- j7fl^ XI HH^(2701 ^71 270j)1-^ l h)44. 

Ajgj^go)^ «IMEtel*(Dl 4*1 Dj)4 4 1»]^^(2701 44 270j)s] 443 ^-fr X1444. ^^s., 4^4(290) 

Xl 27l?V cl)olEi^l#(Dl 44 Dj)4 XI ltHs)-l-(2701 4*1 270j)-§- 4713 o_ S =l s] 

o)l^ HH&1<idl-(Dl M)7] Dj)4 *H l*Hsl#(2701 44 270j)* .3*444 #fe4. 34. 4S!4(290)tt j7flsq i4 
4(2901 44 290i)# T^l 44- • ' 

44, 4 4^ 4*3^(200)^ £ 84 4°1 £-3 511*1 -¥-(230)61 4-&-4°H 4=1 ¥-(3 10)1- 3 i44 =r 

^4 (^1 24*H) tit 41»El¥-(310)fe 211*1 4(230)£.4e1 -?*4fe 4 13|°lEKDatal) 4 4 2 4 °1 e| (Data2)sl 
4<£44 DAC4(250) 4 44 XH4(260)3. -^44. *14 4&'9.e.3JMJ HM4 ^-#4 3.(200) S *£■ 
^oj. El) ^ # 7)-^ fe- XI 13HEi(Datal)7l- ^s)^ 445=fl , t°fl 4-§-=H 444 7>7)fe 2}S 4§-#°l 414344 
4?1 4§-°fl Xla44<>l f7}€4. nJ-Bj-Al. J^c)^ ^-^3(200) Si *14°l|4fe4£- ?}*\^ 
(DataD* *#*fca. °1 7>7]fe ^fl l^<>l^{Datal)» ^ ^B.^(310)^)^\ 

7JC1-. 

S9fe£ 6"1] ^-o). ^JjL DAC. ^"U" XH7l, ^-W- ^3¥- « ^i^l ^El-Ml^ £>a»m. 

£ 9ofl^fe bj^a^^. ah^i- £A]eH, dWE-l'iKDjW s. 3«fl £^1€ s}-^(l40)sl- 7>^ 

SV71S. ^4. 

£ 9« S-SSl-^, ^> ^<a-¥-(300)fe 7]^-l-(Rl lflX| RO-g- ^-til^Cf. 71*J-#(R1 xfl^l RD-& 7l^?l^ 

(Vref)4 ^1 3^i«(VSS) 4«H ^^sl 0 ! -M^S, ^-"a- ^*J-f-(Rl MH R0-8r 7l^^^(Vref)4 XI 3^1 

€(VSS) ^1-olsl ^"a-i- ^-°J-*H Jfl3b^«{KV0 ^7} 2 K -l)-§- -*3 A J*1-^. 7fl2:^'a-#(V0 M171 2 K -1)# 

DAC(250j)3- ?^-«4. ^elJl, ^> ^^-Jji(300)fe Xl 3^i^(VSS)sl XI 3»1^(301)# ^-fr*««l «°J- XH7) 

(26Q})3. 

DAC(250j)^ ^ ldMEKDataDs] «1S«WI *8*^ Xl^^VO xfl7l 2 K -1) ^ *li= ?llS^ 0 J-8r ^HeRI 

±(DS)S ^^«>°^ XI l»l2l(270j)S. ^^4. ^H, DAC(250j)4 7fl l»H^(27Qi) T^Hl^. £ 10<>fl X] 3*H 

-t!Jfc(CS3)ofl S)*H XHSjfe- XI 4im^7liEi(M41)7}- ^*1€4. ^, >U 41H^7liEl(M41) ; b *r^7|7i3l XI I7l7_> f> 
■a^-7|?i €-^^1 DAC(250j)S.-¥-el ^5)^ ^1^1&I^S:(DS)# Xl l«la)(270j)S *#«4. ^^S., XI 3*M4! 
&(CS3)fe XI 2Xl<>l^l2:(CS2)ll4 *7fl •S*^. XI 2Xl<>l-t]5:(CS2)4 #^^^0]! ^^4. 

^ (280j)^- XI 2Xl<H^Jl(CS2)<=fl XH^fe Xl 12* ^7]iEl(M12) ^ X) 135.€*li:6KM13)4, ^ 13S 

^7)>rEl(M13)al XI 1^^-»11 ^^-€(Imax)4, Xl 3^=(N3)4 7l^^<y-^(GND) >>f°H ^^4fe Xl 39\H*\ 

Ei(C3)4. XI 3ii = (N3)4 X|<>l7l(260j)4 o l c, ll V^St ^ 2^21(281)^ ?-«lt>:4. 

Xl 12e^7l^E](M12)2l Tflo] e^^-o. ^ i3e ^^^E)(M13)sl XHS.*)-^ ^^-HlJL, Xl 2^i^--8r XI 13^.^1=^ 
(M13)S1 ^11 2^1^-4 ^l»lEl-{d(Dj)'>ll 33^4. aelJi, XI 12Ssa^l^El(M12)fil XI l^Sr Xl 2»l»I(28lH ^^44. 
6)4 £4 711 12H«4^(M12)fe XI 2XM-t!J:(CS2)^l 1^7)?_KlH)fil ^ I7l?i# 0 i ^-^3 ^1 27l7i 
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XI 13S«^^^(M13)al Tflole^^ 4) 12E.®*\ ^ (Ml 2)4 7flo] e ^q-ofl ^SIJlL, X) 23^-8: 4»13<S(DjH 3 
^£4. =L5]JL, A 13S <&4>iEl(M13)Sl X] l*i^£ 3 it 31 Umax) °11 33^4. °14 ££r XI 13m^*l^Ei(M13)-& X] 
2Xj°KJJi(CS2H 34°J 1^^7l?V(lH)2l Xl 171^^^: «-fr3i X| 27)& 

3#*l(Imax)€: 4^(140)7}- 3 31 4-ES 1 fr7| 4°1 -2-= (OLED)S **SH°t § ^f- X] 12=^1^ 

El(M12) ^ XI 13S.€^-]^(M13)7]-^-S-^fe X) l7|*J--f?>4^(140)S-?-E} ^#>&fe4.(Current Sink) 

X] 3?HW6KC3)fr ^-^(ImaxH 44°1 Sj-i(140)S.-¥-&l ^7\^3.^. 1 X] 3^(N3)^ °J7>^^ Ji/»*ltt* *l 
#$4. -S^a, Xl 3*HWsl(C3)fe ^ 17 1# *> 3^h.(N3)°Q ^l^V^fe Ji^tf-i- ^^*V^. xl 12^x^1 
(Ml 3) ^ X] 13H$*1^&I(M13)7} ^-iSsl^s^S. XI 3i^=(N3)4 a.^U-i- ^47)1 -fr444. 

X) 2*»W281)te XI 3Jt=(N3)«fl <&7\% Ji^llM- ^J" XH7l(260j)S #'S^4. 

^° a v Xl°l7K260j)fe- M/S^tt, X) 23|<>l&KData2) ^ X| 3#*l(VSS)4 =5ltt* *fl*13'tli(DS)4 A 

<Xt!4. ^4 .^tf'S-S- 44°! X| 2«^<>l^(Data2)7> 5«1£(#. p=5)S ^€4^. 7>^S}7lS. 44. 

XH7l(260j)fe Xl 41£$4^4(M41)4 A l44(270j) 444 4*?J4 ^4fe 57ll(^ p7fl)4 Xl 4^a|*l^#(C. 
2C, 4C. 8C, 160=1-, X] 47HH3*(C, 2C, 4C, 8C, 16C)4 Xl 3*14(301) 4 °M 3#4fe Xl 31= S4^4(M31). A 
32S34&BKM32). Xl 33S«*^4CM33), XI 34H €4^4(M34) 5 X) 35a?14^4(M35)4, A 4?1*W3S<C. 
2C, 4C. 8C, 16C)4 X) 244(281) /Hl.^^fe X) 21=314^4^21), XI 22S$4^4(M22), Xl 23S«4^4 
(M23), A 24H 314^4(M24) $ 25=314 ^4(M25)€- ?-444. 

^e)a, ^°J- *l)<H7K260j)fe 4 31 i-H4 Xl 35Efl4*4(M31 44 M35)4 Tflole^ ^ A 21 44 X| 25=314^4 
(M21 314 M25)4 XH2=444 44 : 3 < y-€(GND)44Xl 33=4fe-X) 51S314^4(M51). XI 52=314 ^4(M52), XI 
535.314^4 (M53), all 54=314^4(M54) ^ XI 552= 314^4(M55)4, A 2*M4GData2)4 4=-^°!) 4"§-44 £4 
44 X] 2444(Data2)4 4«St* X) 21=314^4^21), A 22= 314^4(M22). Xl 23= 314^4 (M23), A 24S^ 
^]^El(M24) ?A A 25S.^^]^EKM25)£1 TfloJeiaT+S. ^S>7] A 61««^^(M61). ^1 62£«^1^(M62). 
^ 63S€^)^E1(M63). XI 64£«*liEl(M64) ^ XI 65S.^^]^^(M65)^- 

^ 4H3fl^l&1«(C, 2C, 4C, 8C. 16C) 4# -g-^ilt AS ^XlS. XI 4^ifl*lBl*(C, 2C, 4C, 8C. 

16C) 2°, 2 1 , 2 2 , 2 3 , 2 4 ^- ^"1 ^l^^rSl 7>^*1 ^ eRs. *7>«4- ^. XI 4HJfl*l^l#(C. 2C. 4C. 8C. 16C)* XI 

2c1|o}El(Data2)iq 7>*A]ofl cfl-f-*}^ ^^«cf. 

XI 51S?l^^(M51)fe- XI 21B€7l^(M21) ^ XI 35£«^&6|(M3S)*1 7fl°lS^H ^^€4- XI 52^«7]^E] 
(M52)fe X] 22S«7sliB|(M22) % A 34H^]iEKM34)s) Xlola^M X] 53S^^lriEl(M53)& X] 23S 

®x)±mM23) 93 XI 33H?l^ie|(M33)s1 7l|«>ls^o| ^^€4- XI 54H^^]i^(M54)fe X) 24S^7liEl(M24) 
«2 ^ 32HSS^|iiH(M32)^ Xl^lS^Hl ^^€4. XI 55H^^].^Bl(M55)^- XI 25^ «x)^El(M25) 33 XI 31Ssa^l^ 
Ei(M31)fi1 Xl°la^V<Hl ^^€4. XI 51 vflT;] 55S.^^^El(M51 vfl^l M55)fe £ 10^1 X) 4X|<H^^ 

(CS4)°il S]9\o\ ^%7]1}£\ XI 17l?V €-&s)Jl. XI 27l?i ^ ^-iLH€4. «1* fl*H. Xl 51 vfl^) 55H€^^ 
Ej (M5 1 vfl^l M55)fe NMOSS fl^€4. 

X] 31 m^l A 35S«I^A^(M31 M35) X) 4*1 J4WE|l.(C f 2C, 4C. 8C, 16C) * X] 3«W301) 

A>o)oi] ^A|^t^.. oja). ^ XI 31 ifl*] X| SSa^X^E-KMSl vfl^l M35)fe- X] 51 vfl^l 55S^^1^&I(M51 ^ M55)?} 
^-^.^^ 17l # ^.oj ^-^-sl^ ^ 3^€(VSS)^ ^"U-a- XI 4^<Ha]^S(C. 2C. 4C. 8C. 16C)^ ^^7}S. 
4. °l# ?1*V^. XI 31 vfl^] XI 35S.$*1^eUM31 M35)fe- Xl 51 ifl*l 55H «7.1^(M51 >fl=«| M55)4 4* 
^"il PMOSS ^-*j€4. 

XI 61E*B*1 AB|(M61)fc XI 2tflolEKData2)3] 7>^ ^ 7f^l* ^ ^ H io>^] 25£«*l£EKM25)£ 

tvcv. olnfl, 7l-^- Y*£ 71-f'jq-i- ^-fe Hi 17} Si-i- 5>fe ^-f X) 25S. g^l>iEKM25)7l- ^--frsjui, "Q"s] 5i# 
?23- A 25=^^1 ^61 (M25)fe X) 62m^^l^4(M62)fe Xl 2^|o]Ej(Data2)<>flAl -^<S*J 7>f^^# ft 

fe- a] ^-g-t4 XI 24^.SH^l^El(M24)S -^^-^4. X) 63H$*1^eKM63)tt Xl 2^*1 El (Data2)X| ^ ,H]$*I| 
4^*)# ^ -&-g->!>4 X) 23^.^1 ^El(M23)S -g-^^4. X| 64H32*]^eKM64)fe Xl 2c-ilolEl(Data2)«H[|>H 
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«m 7>^*1# allf -g-^-^-o} X] 22e^|i^(M22)S. -?-^#4. X| 65S^^)^EKM65)fe *1 23ME1 
(Data2)efl^ 7>^ fc-fr 7HMJ» ^l^f XI 21S. ^^1^EKM21)S. -?#«4. *1 5+ ^ X| 61 X| 65JE 

^l;iiE)(M61 01^1 M65)fe PMOSS. ^AjsjoJ XI 4^H-tlS(CS4)<>fl £}«H XW^t}..^, X| 61 vfl*] XI 655^*1^ 
(M61 M65)fe X| 171$ €-^SH|al. X) 27]^- ■§•-?> ^-£-€4. 

X| 21 ^1*1 X| 25S^^I^EUM21 U}*) M25) ^zj-g- XI 4?1 s>fl aIe^C, 2C, 4C, 8C. 16C) f <Hl= XI 24=1(281) 

*H°fl NMOS £*d*g£-JL HA] €4. °14 XI 21 vfl*l XI 25=>S*lifH(M21 ifl*l M25) 44€: ^-tl^^l "l"°fl 
sjfe w]5.7)- q) ^.-g-s)<H Xl 4^3l)^lEl-i-(C. 2C, 4C. 8C, 16C)2l WSH^W ^-g-314. 

71] 47iiflAlEll-(C, 2C. 4C, 8C. 16C) ^ 443 <U^44S J5L-##'?J-°] °J7>S]^ XI 41H«*l*i:3(M41)4 

X| ltHn|(270j)^l- o l2l 4*?H ?17>€ c)|o]EiAlJ:(DS)2l 3tt3M Efe #^4.(^X13., XMEl4l:£.(DS)3 
&s) ^7} ^ife Ji^^-ai 3<y-5Hl s)4°} ^€4.) <WL «HW3'il:s:(DS)3 &Q&o] Ji/**tf4| 34°1 
X|<H£)7l a)j§-ol) 3Hi(140)°ll H^X^^l-^ o^j£7l-a.^3£^- 3H3-i!£(DS)3 X|<^^Ja, °H 

44 *±+(130W*! 5-°J«r S^l* <r $14. 4*1 «■ ^-S-^S^OO)^ ©1*£. 2l«V 

<>} ^€ jl-*^^* ciio)e^5.(ds)^ ^« xw*!-7i ^e-^ s«^&^**i -i-a-i? a.* 
« ^ sa4. 

*il l»l4(270j)c- XI 41S.?a^liEKM41)4X| 1^^(270]) AH3 4<a°f| S14S c)|o|Ei^i(DS)S- ^-^^-¥-(290j)S 
3t£4 

ifl>J4(290j)-^ ^1 HH^4i^(Mll)# ^$4. °14 XI HS^l^E-KMlDfe £. 10*H X| lXH-i)£. 

(CSl)°fl 3*M *1<H34. ^. XI HS«*l^E1(Mll)te Pr^lTjdH)^ * 27 '*- V «-*Sl3. X| 17|£ ^-5. 
a^c}-. 44*1, cfl°l6l-^s.(DS)^ 1^47|^(1H) ^ X| 271 ?>•§•<?> cfl0lE)^i(Dj)O-S. Jl. =L 2)9) 7l7V -f^LMI^ 

*#5|^ 3^4. 

£ 10-8: £ 9*11 ^flJJJJf, ^-ft- X| 41S«*?^ ^ X] <H 7l (260j)3- *^-SJfe -^4^* 44Mlfe 

2E 9 S £ 10* *Jf *W £|-i:(140)S cflft] Ei^^(DS)Sl Xl<H4^-& ^ V X|*1 ^^471^. $4 

XI n-1^4-a(Sn-l)£.S ^a]-a]x7V ^€4. X] n-1^4<i(Sn-l) «LS. ^V^3:7> ^S)# XI 3S€^^ 
(M3) ^ XI 5S^l^EKM5)7l- ^-8-^4. XI 2icH(N2)X|fe X| 1^€(ELVDD)°1|^ XI ig^i:^(M4)sl -g- 

^^°» v * ^USi 6 ) XI 1^3L(Nl)Xife 7)$##(Vrei)2) ^°J-°1 'il7l-^4. «H, XI 2^*jAlE|(C2)»l|fc »ll 

l^i€(ELVDD)Sl ^°J-7j-sl- ^«a- ^ ^ 4H^]^l^El(M4)Sl S-^# 0 t M tfl-g-^fe- ^d«4- 

-aXIS. XI lt=(Nl) $ XI 2i: = (N2) 44<H1 1]7f5jfe ^"a-g: 14 W4. 

• Vm=Vref V m = ELVDD-\V thMA \ 

^S]^ lXl^i V m * XI liiJECNl)^ °J7>£1^ ^<3-, V N2 fe XI 2^H(N2)^| ?l7h=lfe ^ 0 J". XI 4M^^1^ 

(M4)Sl S-^^U^r 44^4. 

XI n-l^l-id(Sn-l)o.S. -?^-£lfe ^AfA]Ji7f a|^4 ^ n^A>Aj( S n) ^.S. ^a>a1x7> a]^ aJ- 

°lsl 71 a)l li^E.(Nl) S XI 2^(N2)S- -S-Efls. ^^€4 44^, M] 2?laOAlel(C2)'fl ^^slfe- HVi): 

£ 343 *1 ?*^4 

*|l n ^Al-Aj(Sn)o.S. ^Y+±5-7} ^S)o] is«^l^(Ml) 5? XI 2S«^1^(M2)7> ^--£-€4. XI n 

^A>^(Sn) o.S ^A}Aji7> ^-g-Slfe 7)7> f> XI I7l?i ^ ^11 12S«^]iE|{M12) II X] 13M«M^hKM13)7> 
€4. XI 12S^]^ei(M12) 5J »1 13B€^l^(M13)7h ^-^sj^ X) 1#€(ELVDD), X| 4S«^i^l(M4). X| 
^1^EKM2). c-Ho|Ei-a( D j) * XI 13B«4^e|(M13)l- ^^4 Q 1 ^^«(Iniax)<H) ^-§-S]^ ?i^-7> Aj3.^4. 

°H. XI 4a^X^EKM4)ofl^ ^#«(Imax)s1 ^^-7> * = 7j nfl^-«Hl 24 t°l i^* 5U4 
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1 W 2 

Imax ~ -jii p C ox —(.ELVDD-V m -\V thM4 0 



2*H ufe °l*5=« <44^. Coxfe -£4^ Wfe 44 5. L^r 41* 44^4. 

24 4#7V ^ 4=;a*liEKM4)°)l *!- *« 2^H(N2H 443 -& 44^ ^4*1 34 4*1 t Xl 

4. 



neU, ^ 2^a«^El<C2)^ 5H#^ofl UcE.<NlW S^Sfe ^4-g- 44 4°1 X}4. 



c*7H, a« litSCNlH 44(V N1 )£ all 3^(N3)°1| <d7}3fe 44(V N3 )4 *<&*M ^44. 

** 4fl-4(ImaxH 34°! 53*4^3* 4 *fl 3tH(N3)1^^4 44 4£ €4°1 ti>W4. 44 <r44 4°H £*1 
^'a>4 £0) $ 3t=(N3)°fl "J^-sr Ji444£ «>B ##7} A c)H5lfe 4^(140)°H 2E44 ^4*1^3 °)-§-E f.^ 
^44 *7fl €4. 444. 4-ff4(Imax)ol) 3*M 347V «fl *fl 3iiH-(N3Hl 442lfe 444^ 44^4 

(140) 44 4<>lsMI 43€4.(<>1¥£.4 4<>14 ^4.) 

^ ^ig7l4^ *fl 17)#-£<a:DAC(250j)<>flAiTr *fl l^HeKDatalW tfl-§-4°! f (fir 44^)71131 ^a^**h(htf 
o]t\'s\ 44^)4»l| 7fl2i44*4^44. na1jl 1 DAC(250||)fe^|4ia<>l&*ICM41)7l-«-*^t7ltt*^'a^* 
Tflaatf* *ll°le)43:(DS)£.4 ^1 41M31*1^e1(M41)4 all l»W270j) 4°J -2-3. **44. °W4. 4 1S€ 

4^3(M41)4 ^1 l«14<270j) A}o]a) bJ-o] A>o]<q 44(V L )£r ^*«M 54 4°1 2t4« ^ Xl4. 



44 *« 4*W4:fc(CS4W s]*M ^87144 all 17l?lr *4 =01 51H$*1^(M51) Ml*l at) 55^*]iE)(M55)7> <3- 
£SH 7l3444(GND)sl 44<>1 31S$*l^Bl(M31) ifl*l afl 35S€^1^(M35)^ ?IM e^-=-o.s. **44. =l 
a) "3. afl 31E«^^El(M31) ^1*1 afl 35H€4^(M35)7}- afl 44*14 3#(C. 2C, 4C. 8C, 16C)4 «*44 

7V ^' 3#*1(VSS)3 #44°.S. 4^£4. 44, afl 51H«4^(M51) ifl*l ^ 55S.«4^3(M55)te 7l*1#4« 
CGND)*4 444PM0S4 *f| 31S^^iEl(M31) *fl*l 4 35S ^!^ie1(M35)7l- 4-** t ^ Xi4. 

aeli. ^1 3?i^(VSS)^ ^°J5Jt^ 7l§^€(Vref)S^ ^fl-a«ic> Vt-fr *«H 130W 

d40)H-H ^ safe ^ 

^1 4*W3#(C, 2C. 4C. 8C. 16C)2l ^^^44 Jfl 3^1«(VSS)s1 ^ 0 JSi«-S. * ^7l?jsl ^1 27l?i 4 

61E^^]iEl(M61) ^1 65^.5?!^ ^&J(M65)7> €-£34. ^1 61S€^1^(M61) *H 65H «4^^1(M65)7> € 
-a-SJ"^ *ll 2eilol3(Data2)sl 4 H lS#°l afl 21S€4^^(M21), ^| 22H^l^El(M22), *8 23E.^^li^(M23), ^ 
24B€^l^EKM24) ^ 4 25£€^1 ^£1(1^25)3. #<H. ^ 2^|o|^(Data2)S| u] e 7 > »OOOU"S. ^=844 

^ ^1 61B€^1^^(M61) ^] X] 65S.«4^4(M65)7l- 4-£Slfe ^ 2714 ^4 ^ 24S€^t^&l ^1 25S€^1^^ 

(M25)7> €-8:44. o.^. ^ 44SJ4EKC) * 4 4^^a)e1(2C)s1 «a%44s Ji^?i4ol °J7>€4. 
°1 ^4-. ^SJ^ ^1 471=»1^e ; )(C) 3J -f-Si'l afl 45H^4El(2C)sl ^^44s. iL#44°l 47>5l7| n)^) 64 4 
°1 5^* Si 4. 





V L = Vref-^j (Vref-VSS) 
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C+2C = h 

C+2C+4C+8C+16C / 

°\7\*\, 4 2^olE)(Data2)^ A lH]43(Datal>4 7>f'4# «3*H WW 64 St-fr «fl*h/fS 

€ ^ &4. 

t44 *1 45SsflAl^l-(C. 2C. 4C, 8C. 16C) * 4°15. 443. £L<9-4tf*l- ti'TC^ *H 41B'a4^4(M41)4 
l4s](270) 44^1 eft! 444 ^(V,)* *r44 74 £<>1 3.^€ <r 5U4. 

V L =Vrej-- {Vref-VSS)+Vboost Vboost=j(V m 'VSS) 

J * 

= Vref-j (Vref-Vn) 



„ „ h j Umax L 
= Vref—- 



f V ^ 

74 4-8r £4^ 4 HH^(270j)l- 3**H *fl 11£«4^*ICM11)S. ^"44. 444. A 27}!} ¥4 A 11S. Si 
4^4(M11)4 «-fr44 «J*«1 *)1 l»14(270j)3. 44£ U£«4^3(M11>. 4444(Dj) « ^ 1S**I 

3*44 ^i'liiH.(Nl)S ^44. 4 l^(Nl)Sfe ^44 74 4€r 444 -^"44. ^21^. *Q 24 
44e)(C2)4 4-f'eM] 344 22c£(N2)<1 £44fe ^44 84 £4 ^ &4. 



/? / Umax L 

7 V ^c ox if 



h l Aimax . T , | 

P^2 = ELVDD-—\\ — " \ v ihM4\ 



olnfl, 4H-=£4^eKM4)4 3444 44^ =r4<^ 94 44 444 4 s &4. 



1 2 

Im = ^^ p C ox ^(ELVDD-V m -\V thMA \) 



"(7) 



2 

Imax 



<r44 9* 4244. * «1 4£«4^3(M4)«1M 01434:§:(DSH 3^4 4^44. ^-,4 4 

■goijA^fe ^ 4S€4^4(M4)4 S-344, 4*=. ^4 ^44*1 3)434:£(DSH 4 44 444 444 *J 4S«4^ 
sH(M4)3_ *S *r aU, »H 44 544 444 X4tt =r 44. 

44. 4 4 t 3°i]4 W290j)si 4 6 «f4^1 4*<J4 ^ #4 «(» #4. ^334(2905)^ £ n4 44 A us 
«4iE)(Mll) ^ 4 14S.€4^^(M14)4 H.$i44 7flo}E (Transmission Gate) *S4S. ^44 t Si4. PMOS 4 
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U £3. <i>S4 *11 14£$4^El(M14)fe XI 2*I]44]:§L(CS2)1- NMOS^^S *fl 11S«^]&E|(M11) 

4 lXH4i:fc(CSl)» *-§-SHr4. 4714, XI l*))44]3:(CSl) 3 *1 2*H4-i?£(CS2)fe 43 tMW 4<S£ 4"7| =8-S- 
o)l ^ ll£44i3(Mll) * * 14H«4A4(M14)fc ^tM^HI 4~fr ^ ^-^4. 

tvni, 4 llS«4i4(Mll) ^ 4 14H€4^4(M14)4 £3^4-8 7fl°]£(Transmission Gate) *$ns. 3 #4 4 Sitf 
-314 4^ 4^°! tfl4 4-!d ^EDS.^^£l7l nfl-g-4 iSWe-lt- 3^44 ^ xlcl. 

£ I2fe- £ 64 £*14 44 44*. DAC. 3*4, 4tt >f|<H7l. 44 « 4^ 4444)4 4#4t- 44 

^Hfe £4°)4. £ 1244fe 4^4 444-§- fl*H j4*» Jfll^* £444. 444-Ji(Dj)4 £ 541 £44 44i(140)4 

3444:H 7V^*V7lS. 44. 

£ 10 ^ £ 12» 4=2=44 ^444£ 4344, 4*1 4 n-1^44(Sn-l)£iiL ^44:£7} ^€ 4 4 1£=.(N1) 51 
^ 2£=(N2)4^ ^44 1^5 71 ^ « 444 47>44. 

J2e)JL 4 n ^AV^(Sn)°.S- <^44:£7} ttA*-, 4 12£44^4(M12) 35 XI 131= «4^4(M13)7> g-S-slfe X) 1?] 
4 *4 4 4S44<!:4(M4)4 44fe ^44 24 44 I^a, 4 2S*H(N2)4 47>£|fe- 44-fr <^44 34 

44 £444. 

nelJi, an 24443(02)4 4*««H| 344 XI l^s.(Nl)°l| ^7}s\^ 44£- ^44 104 44 £44 ^ 44- 



44 ^4444 4 l44-**>DAC<250j)44fe XI l444(Datal)4 4444 f(ffe- 44^)7114 ?l)£44 h(hfe f 
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